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JIUMMARY

In Octobar 1986, the Divison of Resairatory Diseese Sudies Nationd Inditute for Oooupetiondl Sfety and
Hedlth (NIOSH) received areguest from the United Rubbar Workers Intemationd Union (URW) to evalugte
expoaLretofibrogenic dug and the coourence of pneumoconiosssamong tirewarkers NIOSH evduated a
siesdf chedt rediogrgphsfrom the URWIireindudtry-sponsored Parsondl Hedlth Survallance Program (PHSP),
revieved Oooupetiond Sty and Hedlth Adminigration (OSHA) environmentd exposauredeta, and condudted
limited evironmentd arveysa threepans

Thefird samded redioggohsinduded 987 dhet filmsfram examiness >40 years of egewhoworked & nine
ﬂatloczﬂms(4wmale§ Threeboard-oatified raddoggswhoweredso NIOSH B reedars
indgpendantly i thefilmsacoording to theruesand aitaiacontained in the 980 Intametiondl Labour
Office(ILO) dasdfication sydem for the pneumoconioses

Twofilmswith minor parenchyme dnenge conggtant with pneumoconiosswereidentified. Inaddition, 22 ather
caesspleurd aonomdiieswearefound. Almest helf (10) of thefilmsidentified with pleurd aononmelitieswerefrom
employessd oneplat.

A review of the OSHA evironmentd exposLre datacdllected from 1979 through 1986 in the rubober
menufaduring indudry revedled thet 3% of the exposLe datlaexcesded 2 fibersper aubic cantimeter (f/ao), the
OHA pamissbleexpoaurelimitinefect (PEL) a thetime When compered to the curment PEL of 02 f/ac, 28%
weein excessof the andard, and when compered to the NIOSH recommended expoaurelimit of 0.1 ffoc, 33%
weaeinexcss

Our suveysa thethreetire plantsfailed to document any overexpoaresto fiorous mingrds or ather known
preumoconiodsprodudng dues

Reurd aonomdities condstent with exposLreto esbestios weareidentified on 22% of 987 chedt rediogrgphs
Nealy onehdf of thesedbnomnditiesweareinworkasfromaoneplant. OSHA compliance detafor theindudry
indicate overexposLresto agbetos

Keywords SC 3011 (tiresand inner tubes), Codl Tar Fitch Vdlatiles ashestos telc, rubber menufacturning,
PrELMOCONicES
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INTRODUCTION

In Octobar 1986, the Divison of Resairatory Diseese Sudies Nationd Inditute for Oooupetiondl Sfety and
Hedlth (NIOSH) received areguest from the United Rubbar Workers Intemationd Union (URW) to evalugte
expoaLretofibrogenic dugt and the coourence of pneumoconiosssamong tirewarkers: NIOSH evduated a
siesdf chest rediogrgphsrom the URWireindudtry-gponsored Parsondl Hedlth Survellance Program (PHSP),
revieved Oooupetiond Sefely and Hedlth Adminigration (OSHA) environmentd exposauredeta, and condudted
limited evironmentd arveysa threepans

IN1982, cdlledtive bergaining agreaments baween the URW and sdedted companies st in mationamultiphesic
sreming adivity-the Rarsondl Heelth Survelllance Program (FHSP). Through aneprovidier, malalle hedlth testing
vansvist locd unionandlor plart Stesonanannud bess  Test proosduresindudedhest xHays ThePHSPisa
"gay hedlthy" or wellnesspragra covering an esimeted 30000workers: Althoughworkers contributefinendlly
tothe PHSP, thar paridpetionin thetesing isvduniary.

Atthetimed our arvey, PHSPwesinitsfifth anue cyded examirgions Twenty aneplantsonned by four
companieshave patidpeated inthepragram; |5 of them menufadiured tiresandlor tubes: Locationsof partidipeting
plantswere

Amdrog B.F. Goodrich
*DesMaines lowa Akron, Chio
*Natchez, Missssppi *Od(g FBTQ/Ivaia
*Madison, Temesse *Miami, Okldhoma
*Hanford, Cdifamia *Woodoun, Indanma
*Tuscd oo, Alsbanma
Uniroyd Hredione
*EauCdre Wisoosn Akron, Chio
Midaweka, Indana *DesMaines lowa
Panssiille Ohio *Deacur, lllinos
e Gy
[ 0 i a
Naugatuck, ConnedtioLt *OklahomaCity, Oklahoma
*ireandlor tubemenufadiuning

In Feoruary 1987, NIOSH issued enintaim repart of theurvey'sfindings: Thiscurrant report isan updete of thet
ingim report and indudes additiondl redidiogicd evaugtionsof 192 workersfrom 2 pantswhichwarena
previaudy indudied
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METHODS
A. Medcd

Inan atampt to focus on the populaion with gregtest patentid for disesse, welimited our evdugtion to
employesswith >40yearsdf age Inorder to reechasamplesze of gopraximatdy 1000, weused
radogrgohsfromnineplans Chedt filmsfrom the ssoond annud PHSP survey paiad (1983-84) were
uilized Intheseninefadlities periapetioninthe PHSP by plant ranged fromahigh of 26%toalow of anly
Y% dSzgjeaﬁrﬂiaspefmr&idﬂrgtkﬁﬁnefrareimdv&lirdvidﬂsvvaidrgatrjamv\/ridwae
now .

Theninetiretube menufaduring plantsweare

Goodich Numbe >40 YrsAge

Oeks Pars/ivana 86

Miami, Oklahoma 302

Anmmsrang

DesMaines lowa 163

Natchez, Misssspp 29

Hresone

DesMaines lowa 261

Bloomington lllinais 21

Decar, lllinas 48

Albery, Gaoga 50

Uniroyd

Opdika Aldbama 27
Tod 987

Intidly, thedhet filmsfrom thetwo Amnarong plantsweareremoved from the study et therequest of the
URW and Armarong. Subsaouently, these parties agreeto have the rediogrgphsinduded and theresits are

part of thisreport.

Touzmoretren asngeintapreter for x-ray reedingsisbendfidd, asvaiahlity iswel documentsd?® We
dhoseto usethreeexpats an odd number isprefarableto resolve disorgpandiesin reeding.” For prafusion of
grdl lesons amadian ddemingion becamethefind reeding. For dl ather findings themganity opinonwes
ullized



Page4 - Hedth Hazard Evaugtion Report No. 87-017

Four aitaiaweareusd inthesHedion of reedas

1) Boadoatfiedinraddogy.

2)  NIOSH B'resder catification.®

3) DdaledknomMedged thel980 Inamaiond Labour Office(ILO) radiogrgohic dassificetion sygem for
the pneumooonioses®

4)  Knowneaieceinvdvingalagevdumed caseswith dudt induosd diseeses epeadly reLiting
from expoaLreto asbedtifom materids

Exoqat for theintapretation of the Amndtrong films eech redidogis wes assgned an assidant torecord
aosavaions theassdant bang goeadly trained inthe use of agandardized reparting form and heving
genad familiaity with thelLO dasdficstion s/dem

Allfilmswereintapreted by dl reedersindgpandently acoording totheprovisonsand aritaiagpedfied inthe
1980 revison of thelLO dassification system for the pneumoconiosss: All reedingswere paformed without
knoMedgerdaing tothe pupose df thetridsar thesource o thefilms: The Anmdrong filmswerereed e a
later dete Thesameradidoggswere usad, and reedingswere prfamed in anindgoendant manner. The

exatt dessgnusadinthetridswesasfalons
Reeding Order
Reeder by Batch (A-F)
Reede | Reeder 2 Reeder 3
A B C
D E F
INITIAL B C A
TRIALS E F D
C A B
F D E
ARMSTRONGHLMS X X X
B. BEnwirometd

Weddamined thet aplant-by-plant examingtion acrossthe rubbar menufadiuring induetry would bebeyond
the soope of the heelth hezard evalugtion program. To address expoaLres we begen by revienving the
metaridsfoundintheNaiond Oooupetiond Hazard Survey (NOHS). A group of commonly utilized
mingdsand ather findy divided sdlid metaridswes sdected from NOHS and ulilized
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V.

to aosssearch the Oooupationd Safety and Hedlth Adminidration's (OSHA) exposure datarecords
(SADATA.OHA) inthe SC Codesligted beow, for the pariod 1979 through 1985

SC 3011 - Tiresand Inner Tubes

SC 3021 - Rubber and Fladtics Footweer

SC 3031 - Redamed Rubber

SC 341 - Rubber and Hadic Hoseand Bdting

SC 3069 - Fahricated Rubber Products Nat Otharwise Classfied

Themdaidsfar which OSHA hed expoaurerecords during thet time period induded agbedtos talc, oodl tar
pitchvaldtiles quartz, reqarabledus and totd dud.

Theplansfromwhichworker x+rayswaresdedted weredl in SC code 3011 and wereinvdved intire
menufeduing. Of thenineplantsinthefilmreeding Sunvey, steevadugionswerecondudied a three: During
theseevduationsar sampling for regarabdle du, quartz, and esbetoswespafomed. Resairddedust wes
sampled a 1.7 litersper minute onto 54micameter pore size palyvinyl diloridefitterspreoeded by
10-millimeter cydonesand andlyzed gravimetrically. Quartz wes detemmined from thesame samples utilizing
NIOSH method no. 7500. Fbarswearesampled a 2 litersper minuteon 08 micomde poresize
25millimee cdluloseeder filtersin openfaoad cassdtes Hiterswere andlyzed both by phesecontregt
micrasoopy (NIOSH method 7400), and transmission dectron miarosoopy (NIOSH method 7402). Bulk
samplesdf minerd product ingredients and setled dugt sampleswere odllected for Subsequant andlysishy
palaized light miaosoopy. Obsavaionsdf adbestosinsulaion and fridion metaridsand thar date of repar
werenated aspat of eech plant evadugtion.

Each of thethvee plantsemployed from 1500 to 2000 warkers and hed beanin oparation for more then 20
yeas Thetiremanufaduring tedhniqueswere dandard and have remained undnenged exogat for vaiiaionsin
rav mataids Thevariousprooessesarewd| destribed in Recognition of Hedlth Hazardsin Industry by
William A. Burgess John Wiley & Sons 1981 with oneexagption, theared room. Thisprocessinvavesthe
fesding of brassdad ded wire, from hundreds of 000l to befeshioned into ged bdts Each of thesegpodls
contanstwo breke pedsto prevart overgain. Each plant employed some hend mixing of raw meteids but
thisinvaved vay fevwarkes Only aned thethree plantsreported usng tac. Honvever, dl threeplants
containad asbedos metaidsin theform of thermd insulaion or fridionmeterids Theather neturdly coouning
mingdsfound induded bertoniteand kedlin days contaning somesdl anountsdf slica

REQULTS
A.  BEnviromatd

OHA DATA

Weexamined the OSHA oocupationd expoauredatafor theyears 1979 through 1985, Tablel
ammaizesthe OSHA paticuae exposredaaby apant adledted. Thedataarepresated asa
peroantage of expoare messramatsexcesding OHA'spamissbleexpoaurelimit (PEL), NIOSH's
recommended expoaurelimit (NIOSH REL) and theaverage df dl expoaures
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TABLE]
OSHA PARTICULATE EXPOSURE DATA
BY AGENT
1979 THROUGH 1985
MEAN STANDARD NUMBER

AGENT %> 0OSHA PEL %>NIOSHREL CONCENTRATION DEVIATION OFSAMPLES
COAL TARPITCH
VOLATILES(CTPV) 51 64 04mgi? oemgnt 55
KAOLIN 0 - 04mgi? - 3
QUARTZ 7 1 2myir? 29mgi? 55
ASBESTOS 3 B 04flec 09flec 39
TALC -- - - - 1
RESP. DUST 3 - Imyi? 2mgit 101
TOTAL DUST 20 - omgn? 10myfr? %

Congdaing theNIOSH expoaureditaia, dgnificant overexpoauresfrom CTPVS quartz and asbestos coournred in the ruober
inoLery duning the 1979 through 1985 timeintavd. Tadell presants OSHA mesared ovaerexpoares ssaparoantage o samples
by agant within esch dandard indLdtrid dassification (SC).



Pege 7 - Hedth Hazard Evdugtion Repart No. 87-017

AGENT

CTPV*
ASBESTOS*
QUARTZ*
RESP. DUST
TOTAL DUST

TABLEI
OVEREXPOSURESASA PERCENTAGE OF SAMPALES
AGENT BY SCCODE (SASDATA.OSHA 1979 THROUGH 1985)

SCCODE
3011 3021 3031 3041 3069
36 0 0 0 29
3 0 0 0 51
0 0 1 0 12
0 0 0 0 3
3 2 0 0 15

*Qvaexpoaure Daamindion Basad on NIOSH Gitaia

For thetimeintava 197910 1985, two SC codesstand out with regard to the high percantage of overexposures SC
3011 (tiresand inner tubes) with overexpoauresto ood tar pitch valatiles and SC 3069 (fabricated rubber produdts nat
athewise dassfied) with exposuresto aod tar pitch valdiles asbestos quartz and tatd dust.

Theinferenossthat can bedrawn from the OSHA datasummaizad in thesetablesindude

@)

@

©)
@

Therewasanumbe of expoaresto CTPVsabovethe REL. If thecomponantsinthese CTPV'sindudelarge
mdecua waght pdycydic hydrocabons asisfound in aoke oven amisson, therecould be sgnificant exposuresto
caanogas Howeve, aprevious NIOSH tireplant sudy found compounds such asbarzo-apyreneto bewl
bdow thevauerecommended by the Sandard Advisory Committee an Coke Oven Emissansand withinthe
ranged arbiat levds®

If current fiber expoaresrgresant adoetosexpoaresand they remain a thepre 1986 levds thenthese
expoaresareexcessve by todaysdandards

Esstidly notdcand novamiaditeeqoosureinfammetionisavalade
Thegredet pacatagesof samplesindicaing ovarexpoaures adoestosin paticular, arecoouning modly inSC

0003080, Thiscategory indudesfloaring, automative brakes insulaied wireand cable, insulaion and ather
procudswith the patentid for utilizing asbestosasaprodudt ingrediet.
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STESURVEYS

Stevistswereconduded & threetire plantsrepresanted inthe x-ray uvey. Ofihe;etrreerjatSMydewlizajtdc
mingdsincompounding Addtiordly, theanly ather neturaly ooouning minerdsemployed ascompounding apats
daysandlimestone Nonedf theplantsemployad tdc ssaddadkifier. Hgure lisaphatiomicogygohof asampled the
talcfrom plant #3 under plane pdlarized light a 400x megnification. Thisprodudtislabded “asoediosfred’ by the
adthisiscorfimedinthissandeby theabsaced any dsoameblefibas Deaddifier dumiestypicaly consded of day,
ogp and omalimeslimestong, aswell assome dnemicaly produced meteidssuch sspredipitated slica Fgure2isa
photomicrogrgoh of bentoniteday from plant #2 under pane pdaized light a 100x megrification. Nofibrousminedsae
presat. Thebeatoniteistypified asthe morerounded granularike partides whilethelage equant partidesindudesilica
(quentitated by XRD), limestoneand arthodase among the maore predominarnt. Figure 3isaphotomicrograph of settled
dud adledted from arditer in plant # 2 aboveaddadkifier mixing area. Againthemegnificationis 100x and thelightisplane
polaized. No asbestosispresant dthough the dark partides which are rubber, may contain some partidefomswinich
woudfita3to 1 lengthtowidth agpat rtio, aaitaiawhichis uilized in desgreting fibersfar purposss of countingina
samplefromanevirommant knownto coniainasbetos: Thelighter, morerounded partidesareday. FHgure4, a 40X, is
ssnddlagting meteid from plant #1 whereit wslabded in compeny air sampling records assllicassnd. Honvever, these
round gassy haresand fragmentswere dataminad to beamarphousrether then arydalinewhen examined under
aosed pdarsaf themicrosoope: Thecrossad polarsview isnat hown herg, ssamarphous materids gopear black
againg ablack bedkground. Alll three plants contained adbestos metaidls ether fridion produds (ssinthe case of breke
linngsintheared roamg) or themd insulaion onvaious pipes; balles and ather vessds: Dudt near thebrakesintheared
roomof plant # 1 wasfound to contain drysatile adoetos asdamondrated in Hgure 5. Inthisphotomiarogrgph a 100x
megnification and 15 degree difst pdarsthe drysatile gopears s thelong thinfiber bundeson theright. Fgure6isthe
samefidd of vievwiththepdarsunaossed Sncethemetaid ismounted inaliquid with ardrediveindex metdhing thet
o drysdile(1.55), thefibarsontheright disgopear whilethe odlu osefiberspresant ramainingood contregt. This
rdradiveindex metching, plus partide maphd ogy, damondraethe pressnce of drysalile asbedosfibarsintissarde
Theaeawhaethe samplesweare dataned isdesnad by blowing the dust loosewith pressLnized ar prior to svegaing.

Hgures 7 and 8 how thesamerdradtiveindex metching asHgure 6, anly thistime the sampdle containsamosite aoedios
mounted inaliqudwith ardrediveindex of 168, Thisméaid wesfoundinfloor ddarisnear theadoediosinaiaed piping
of acontadt heder inplant #3. Reoantly, an aoestosremovd prgect hed teken placeinthisarea Thissamplecatanly
paintsaut the nesd for morethorough containmant duning asbesiosramova and mare carelin acogating theareaasdean
befaretaminging the doetamant prgject.

Inddentd damegeto adbesiosinaulaion produding asbestios contaning ddariswas d o dosaved, paticulaly inthe pover
planswheremuch abestosdill remains: Thistypeof damegeand the delrisproduced should beteken careof assoonas
itisnated. Allonving thismétaid to betrad upon meay wicdy dgparse ashesios contamingtion and contributetoa
bedkground levd of adbestosfibasintheplant ar.

Tadeslll and 1V presat thereautsof theareaar sampling condudted & thethree plantsfar arbomefibars rearedle
dg addlica
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TABLEIII
HBER CONCENTRATIONSBY
PLANT AND OPERATION
flccPCM flac TEM
Hai# Opadion (7A0A Ruey (7402) Hbe Type

1 Hand Mix <.006 003 odluoe
1 Madter Batch <006 -
1 Pdlet LubeMix <006 -
1 Babury <007 011 odluoe
1 Cred Room <005 -
2 Barbury 052 -
2 Banbury 050 -
2 Millirng 050 004 odluose
2 FetricCdendar DryingOven 050 -
2 Cred Room 190 -
2 Cred Room 280 017 odluose
3 Cred Room - 014 odluose
3 Deadkifier Mixing - 006 odldose
3 Banbury - 019 odluose
3 Mage Barbury - 015 odldose
3 Hgmat Compounding - 031 odldose
3 Powe House - 023 odluoe
3 #35 Contect Heter - 013 odluose



Pege 10 - Hedlth Hazard Evaugtion Report No. 87-017

TABLEIV
RESAIRABLE DUST AND QUARTZ BY
AANT AND OPERATION
mgih? Reairaddle Dugt mgih? Quartz
Hat# Opgaion (aimaric* (/500)y**
1 Barbuy 012 ND
1 Barbury 007 ND
1 Millirg 0.15 ND
1 Cred Room ND ND
2 Hand Mixing 017 ND
2 Madter Batch 040 ND
2 Pdlet LubeMix 0.16 ND
2 Barbury 034 ND
2 Daywork Banbury 107 ND
3 Barbury 011 0.06
3 Megter Banbury 011 ND
3 Hgmat Compounding 0.18 ND
3 Deteddfier Mixing 014 ND

* Lomes Limit of Detedtion - Amgffilter
** |_owest Limit of Detection - 08mg/n?
ND - Not Detected

Theavaagetranamisson dedron micosoopefiber count inthe 11 ssmpleswias 0014 fibarsper aulic cantimeter of ar
(0003to 0031 fec). No esbestosfiberswerefoundinany of thedr samples: Respirebledust exposresaveraged 028
milligramsper cubic meter of ar. Quartz wasdetected inonly 1.of 13 samples at aconoantration of 0.06 mgin?, above
theNIOSH REL of 006 mg/M?3,

Therealtsd thethreetirepant vistsaresummaized asfdlons
1 Theonly adoedosidanified wesin theform of fridion produds pipeand baler instion
2. Onyoned thethreeplantsusad tac, and asbedoswas nat deiedted inthismetaid.

3. Twod thethree plantshed adtive sdoediosidentificetion and sbetement adtivities caried out by outside
contradors

4.  Woakeswiththegredies patantid for expoaureto asbestoswould bethe pover plant parsonnd, maintenance
warkesrequired to mekereparsin and around insulaion, and cugtodid 9aff encountering adbestos contaning
odxis Bloav-downdug deeninginaesslikethe ared rooms where asbetosfricion produds may beulllzed, do
conrbutesto intamittet exposre
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B. MEDICAL

Asthetadhricd qudity of rediogrgphs caninfluencetheiniapretation moretren any ather snglefedior, 2 an
assmat o qudity wesgvenhigh prianty. Thesedetaaresonnin TebleV:

TddeV
HIm Quelity Asssssmat
No.and%
by
Reeder
Him A B C
Quelity No. % No. % No. %
Good 709 78 879 30 50 96
Acogteble notechnicd
defedt impeiring dassfication 239 242 108 109 »2  HB7
Poor, with technicdl defet,
but reedeble ) 40 0 0.0 74 75
Uneoogatiable 0 00 0 0.0 52 53
Tod 987 000 987 1000 987 1000

Onbdance thequelity of theradiogrgphsevauated wasgood. Oneradidogist indicated thet around nineof evary
[0 radiogrgoswearedf good qudlity with no technicd defects and found nonewhichwereureedsile: Ontheather
hend, anather redidogidt found over 36 of thefilms unrescleand anly about helf of thefilmsto begood aLelity.
Two of 987 films (0226 were desgreted as having parendymd changes cong et with thepneumooonioss The
profuson for thesetwo caseswiss|/0. 1n bath cases Il gpeaitiesweare destribed asimegular in hgpeand weare
predominant inthelover lung zones apettentypicd of ealy adbetoss Inaddtiontothesetwofilms fiveathars
weaedassfied as0l; i.e they wareutimatdy dassed as catepary zero but categary | wesgiven someconddaration
No casesdf progressvemessvefitroaswearenaied. Thetwo filmswith minime parendhymd dissesehed no
peurd donomrdities Dataregarding profusonof sl lesonsarehownin TedeVI:
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TadeVI
Parendhymd Abnamrities
Median Profuson of Smdl Opedties

Pdiuson No. of Cass %
O (0n) a5 (5 9.8
1 (20 2 02
2 0 -

3 0 -
PMF o -
Tod 987 100

Asdefrom parendymd abnonreities emphesswasgivento ddemining theedtant of pleurd
danges i.e besicaly thepressnoeof digohragmetic and chest wll placpes and diffusechest wall
thidkening. Thirtean rediogrgphs (1.3%6) weare nated as having devd aped digohregmdic plagues
Thezel3waefromwarkeasa four pants Sx waeefronwakasa onepat. Whilethenumber
and proportion of cassswith digohragmetic plaguesis sl it isnated thet nearly onehdlf of the
casssidentified worked a anelocation. Theovadl consaausdataregarding digphregdtic

paguesaesowninTadeVI:
TadeVIl

Consasintapreaion

o Dignhragmetic Haoues
Item No. of cases %
Nore 969 987
Agearattra
Digohragmetic
HeguesExig 13 1.3
Tatd 982 1000
No Consnaus* 5

*BExigsbacause oreintapreer judged thefilmsas
urestebleand theather 2 intepraasdffaed
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Treraddogssagresd thet 2 films (21%0) hed chet well plagues: Twelved these 2 dso hed digohragmetic
pagues For 4o the, theplaguefomaionswerehilaed. Thee? filmswearefromwaorkersat four plants ad
0o the werefromworkesa asngepat; thesameanewherethe 6 warkerswith digohregmétic plagueswes
identified Ten (12%0) of the 86 filmsfraomworkersa thisplant hed chest well plaques No cases of diffusechest
wal thidkenngwereidantifiedinthesampe (Tebe Vi)

TeadeVIl
Consgaus|ntapreation

of Ches Wl Ragues
Item No. of Cases %
Nore 962 979
Agemat tha
Ches Wl
RaguesExig 21 21
Tod 983 1000
No Consgnasst 4

*Exigsbecause oreintapreter judged thefilms as unreededle and the ather 2 intepratersdifferad.
Inummary 24 (24%) of 987 films hed findings cond et with an asbetosexposre: Bdow aretheseaummary resits

Smmay o Cass
No. of
X+ay Anding Cass

Parenchymd abnomndlity; category 1/0,

withnoevidencedf pleurd dnenges 2

Heurd ebnomrdity; chest well

and dgohregmetic plaques 12

Reurd donomity; dest wal plaques 9

Reurd donomdity; digohregmetic dlaues I
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DISCUSS ON

Thetedhnicd qudity of modt dhest filmsreviewed was acogptableto good. No consdant tednicd atifadswearenated. Thet
the PHSP usssadandard PA filmin soreaning, without additiondl laterd or ddlique viens fitswell with recommencitionsfrom
thelitaraire®® Although about 30000 warkerscontributefinendlly tothe PHSP and aethusdighlefor tesing, only
gooraximetdy 5000 per year pattiapateintheradiogrgohic survelllance: Inour sample partidpetion by plant ranged froma
highdf 26%toalow of anly 9%. Sncewehaveno dataon the nonHpartiapentsinthe PHSP, we coud nat determineif
patiapentswerergoresantdive of thetatd work force of theselantsar of thetireindudry.

Theparenchymd chengesidantified weareminar; only two casesbath having ILO categary 1/0 prafusion. Such bardatine
profuson |sdtman‘lmjth‘n|mmlvamjauyadd$mdaaj (by some) to be condgteant with lineer markingsssan
inthelungsdf somedgaretteamokars* However, both casesidentified hed imegular heped lesonswith besd involvemet,
condgeant with an asbetosexpoaure

Reurd donomditieswereidentified in 22 (2.2%0) of the 987 films: Theexpeadted prevdence of such aononrditiesisnat
knoan A dudy of "uneqposad” due adllar warkersfound anly 3 pleurd aonamrditiesamong 1422 films but thispopulation
hed ameenagedf 338 yearsand x-raysfrom 880 patentid partiapantswerenat induded among the 1422 becausethese
parsonshed ahistory of pest exposLreto "dugtsar other repiratary hezards'. > Theworkerswhosex-rayswerereed aspat of
our rvey waedl over 40 yearsof egeand warenat exduded fromthesurvey onthebesisof expoauresoutsidethetire
indLetry. Hrely, nather group condged of asampleknoan to bergaresanidive df itspopulaion; thetireworkerswerea
sHf-sdetted minarity and anly 55% of thetargeted population partidipeted in the lue-odllar Sucdly.

Whilefat and musdeshedows scaning adjecant to old diseesg, and traumacan mimic plaoue™ four of thefilmsinvalved
cddficationtypicd of efestosinduosd plaques Futhemoarg, ssverd mareof the cassswith pleurd plaquesweare of

tedoodk qudity, with sl likdihood of midassficaion. Of patentid impartanceisthefadt thet aseamingly high number of
paurd aonomditiesocouredinasngeplat. Ten (12940) of 86 x+aysfromworkas (>40 yearsdf ege) a thisoneplant hed
evidenced pleurd dhanges Thisplant isnow dosad, sowecould nat condud en evironmenid evaugion.

Campaison of arigind reedings (from the PHSP contractar) with casesidentified in our survey isdifficut duetothe
dfferencesin dasdficaion sygtamsusad. Inour wark, thel980 ILO dassification systam was usad wheress (in1983) the
conradior ussd asngedincd intapretaion. Nonahdess bath filmsweidentified ashaving parandymd dnenges (categary
1/0) were arigindlly diagnosed asheving inareesad lung markings suggestive of pumonary fitrods: Ontheather hend, whilewe
identified 22 filmswith pleurd aonomrelities theariging dinicd interpreitions mentioned deurd invavematt inanly about helf of
thesa At lesst two reesonsmight be advanced regarding thisdifference. Frd, theintapraterswe sdedted wereknoan for ther
eqaiaceinreeding lagenumbasd radaggohs of warkerswith asbestiforn minerd eqpoaure thus thar sanstivity inthe
aead dagnosing pleurd ebnamditiesmight havebesn enhenced. Saoond, theiinitid reedingsand our suvey were parfomed
threeyearsgoat; ganerd amphedsregarding thediagnossof pleurd dnangeshesinareesed inrecart years

Thisevdugtion of anonHandom sampleof rubber workerschest X-raysin sdedted plants served by the PHSPindicatesthe
pressncedf someradiogrgohic danges conggient with adbestiosexposre. Sources of expoares patantidly repponsbleae
nat ddemined & thistime, dthough theenvironmantd Surnvey found

atbedoscontaning mataidsindl 3plants Inferencesdiredted a o inplicating oedificindugry oparaionsandar
metaidsarena posshleonthebedsdf thefindingsdf thissudy..
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FIGURE 1 TALC USED IN WHITE SIDEWALL TIRE PRODUCTION
PLANE POLARIZED LIGHT 400x

CIRCLE # 10 DIAMETER 1S 20 MICROMETERS
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FIGURE 2 BENTONITE CLAY DETACKIFIER
PLANE POLARIZED LIGHT 100x
CIRCLE #10 DIAMETER IS 80 MICRONS
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FIGURE 3 RUBBER AND CLAY DUST FROM RAFTER SAMPLE
PLANE POLARIZED LIGHT 40x

CIRCLE #8 DIAMETER 1S 100 MICROMETERS
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FIGURE 4 GLASS SPHERES USED IN SAND BLASTING

PLANE POLARIZED LIGHT 40x
CIRCLE #8 DIAMETER IS 100 MICRONS
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FIGURE 5 CHRYSOTILE ASBESTOS IN BREAK DUST
SLIGHTLY UNCROSSED POLARS 100x
30 MICROMETERS

FIGURE 6 CHRYSOTILE ASBESTOS IN BREAK DUST
PLANE POLARIZED LIGHT 100x
CIRCLE #10 DIAMETER IS 80 MICROMETERS
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FIGURE 7 AMOSITE ASBESTOS IN FLOOR DEBRIS
SLICHTLY URCROSSED POLARS 100x
~—— 80 MICROMETERS

FIGURE 8 AMOSITE ASBESTOS IN FLOOR DEBRIS
PLANE POLARIZED LIGHT 100x
| e 80 MICROMETERS
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